In vitro antitumor activity of 9-nitro-camptothecin as a single agent and in combination with other antitumor drugs.
Preclinical studies at Roswell Park Cancer Institute by Minderman, Cao, and Rustum (unpublished results) showed that a combination of SN-38 and 5-FU against HCT-8 human colon carcinoma cells in vitro was synergistic, with the best interaction occurring when the drugs were added sequentially, SN-38 first. Their in vivo studies using HCT-8 tumor xenografts implanted s.c. in nude athymic mice demonstrated superior efficacy for a sequential i.v. administration of CPT-11, 24 hr before 5-FU. On the basis of these studies, our group has begun to evaluate effects of RFS2000 (9-nitro-20(S)-camptothecin) (9-NC) in combination with a series of other antitumor agents. Using a panel of human tumor cell lines including A121 ovarian cancer, HCT-8 colon cancer, H-460 NSCLC, HT-1080 fibrosarcoma, and MCF7 mammary cancer, we found that a 2-hr exposure to 9-NC resulted in ID50 values of < 1.0 microM, whereas continuous exposure to drug resulted in ID50 values of < 1.0 nM. Tumor growth inhibitory activities of 5-FU, gemcitabine, and paclitaxel were determined for comparison. Combinations of these agents were evaluated with 9-NC using the human HCT-8 colon tumor cell line. Concurrent and sequential combinations of 9-NC with 5-FU had some regions of the concentration-effect surface with local synergy and some with local antagonism. However, sequential combination of 9NC or SN-38 followed by 5-FU, 24 hr later appeared to be highly synergistic at high dose-effect levels (i.e., ID90), suggesting that sequential drug administration may be more efficacious at high effect level and that the order of drug addition is very important. Overall, our results were similar to that found earlier by Rustum's group with CPT11 (or SN-38) and 5-FU, suggesting that sequential combination of 9-NC (or other camptothecin analogues) followed by 5-FU has potential for the treatment of cancer in man.